Review: recent clinical trials in epigenetic therapy.
Epigenetic factors such as DNA methylation and histone deacetylation are known to contribute to the malignant transformation of cells by silencing critical genes. Drugs that inhibit DNA methyltransferases or histone deacetylases were shown to have the potential to reactivate silenced genes and induce differentiation or apoptosis of malignant cells. The most intensively studied class of such agents is DNA methyltransferase inhibitors, including 5-azacytidine (azacitidine) and 5-aza-2'-deoxycytidine (decitabine). In 2004, azacitidine was approved for the treatment of myelodysplastic syndrome on the basis of phase II and III studies that showed a response rate (complete and partial responses) of 15%. Azacitidine is also being evaluated in clinical trials for other malignant diseases. Decitabine has response rates of 17-49% in myelodysplastic syndrome in multiple phase II and III studies and also activity in acute and chronic myelogenous leukemia. Histone deacetylase inhibitors belong to another class of epigenetic modifying agents that include depsipeptide, butyrate derivatives, suberoylanilide hydroxamic acid and valproic acid. No agent in this class has been studied in a phase III trial, but several agents have been or are being studied in phase II trials. Further research is needed to determine the appropriate patient selection and dosing schedules.